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NOMENCLATURE FOR PARTICULATE CALCULATIONS

English Metric
Symbol Units Units
A, in.? m?
C.n gr/dscf* g/dscm*
C. gr/dscf* g/dscm*
gr/CF
@ stack
C.. conditions g/m®
gr/CF
@ stack
C. conditions g/m®
C.w Ibs/hr kg/hr
C.. Ibs/hr kg/hr
Cp
D, in. m
%EA

g 32.174 ft/sec?

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

A-2

Description
Stack Area

Particulate - probe, cyclone, and filter

Particulate - total

Particulate - probe, cyclone, and filter

Particulate - total

Particulate - probe, cyclone, and filter
Particulate - total

Pitot Tube Calibration Factor
Sampling Nozzle Diameter

Percent Excess Air at sampling point
Acceleration of Gravity

Percent Isokinetic

Percent Moisture in the stack gas by
volume

Mole fraction of dry gas




ENVIRONMETAL

English Metric
mbol Units Units
m; mg mg

M. ater 18 Ib/Ib-mole
m, mg mg
MW Ib/lb-mole  g/g-mole
MWair 28-96 Ib/
Ib-mole
MW, Ib/Ib-mole  g/g-mole
Py "Hg mm Hg
Absolute
P, "H,0 mm H,0
P "Hg mm Hg
Absolute
AP "H,0 mm H,0
P 29.92 "Hg 760 mm Hg
Q, ACFM m*/hr
Q, DSCFM*  dscm/hr*
R 21.83 "Hg-
ft*/Ib-mole°R
T. °F °C
* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

Description

Particulate - probe, cyclone, and filter

Molecular Weight of water

Particulate - total

Molecular Weight of stack gas

Molecular Weight of air

Molecular Weight of dry stack gas

A-3

Barometric Pressure

Orifice Pressure drop

Stack Pressure

Velocity Head of stack gas
Standard Barometric Pressure

Stack Gas Volume at actual stack
conditions

Stack Gas Volume at 29.92 "Hg,
528°R, dry

Universal Gas Constant

Average Gas Meter Temperature
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Vw

gas

p air
pwater

pman

* 29.92 "Hg, 68°F (760 mm Hg, 20°C)

English
Units

min
o°F
528°R

ft3

dscf*

fpm

mi

scf*

0.0752 lbs/ft®
1 g/ml

62.32 Ibs/ft®

Standard Conditions: 29.92 "Hg, 68°F (760 mm Hg, 20°C)

Metric
Units

min
°C

293°K

dscm*

m/sec

ml

scm*

Description
Net time of test

Stack Temperature
Standard Temperature

Volume of dry gas sampled @ meter
conditions

Volume of dry gas sampled @ standard
conditions

Stack velocity @ stack conditions

Total water collected in impingers and
silica gel

Volume of water vapor collected @
standard conditions

Density of Air
Density of Water

Density of Manometer Oil

A-4




ATERR

EXAMPLE CALCULATIONS

1. Volume of dry gas sampled at standard conditions. *

P, + i
T b
Vm_, = Vm ot 13.6
T, + 460 P,y
Pm
Ht 136
Vm,, = 17.65 Vm | —— =" | = dscf
T, + 460

Vm dscf x 0.028317 = dscm

std

2. Volume of water vapor collected at standard conditions. *

Vi = (V,, - gms SO, - gms H,S) p,.. R T,
9o Pyy M, e, 453.6

water

Vw,, = 0.0472 (V, - gms SO, - gms H,S) = scf

gas

Vw scf x 0.028317 = scm

gas

3. Percent moisture in stack gas.

Vv
%M = Yo %100 = %
Vmstd + ngas

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) A-5
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4. Mole fraction of dry gas.
_ 100 -%M™m
? 100
5. Average molecular weight of dry stack gas.
MW, = |%CO, x 44y %0, x 32\, %N, x 28 | |wco x 28 } = Ib/lb-mole
100 100 100 100
= g/g-mole
6. Molecular weight of stack gas.
MW = MW, x M, + 18 (1-M) = —"® __ _ g/0-mole
Ib-mole

7. Percent excess air at sampling point.

100 [%0, - (0.5 %CO)]
0.265 (%N,) - (%0, - (0.5 %CO)]

%EA

8. Stack Pressure.

Stack Pressure "H,0
13.6

P

b

= "Hg Absolute

"Hg Abs. x 25.4

mm Hg

A-6
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9. Stack velocity at stack conditions.

Yo
V., = C, 60 29 X Prgn X Py x MW, x (T, + 460) x AP,
P 12 x p,,, x P, x MW x T
(T 60) &
+ 4
V. = 5,1238 C s - AP average = f m
s p Ps x MW \/_ g P

V. = fpm x 0.00508 = m/sec

10. Dry stack gas volume at standard conditions. *

T P

OS=L X A, x M, x M x S

144 T, + 460 P,
0123 V. xA. xM, x P

Q, = X% 7 e X s _ pscEm

T. + 460

Q, = DSCFM x 1.6990 = dscm/hr

11. Actual stack gas volume at stack conditions.

V, x A
Q, = 2=2% _ Acrm
144

Q, = ACFM x 1.6990 = m3/hr

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) A-7
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12. Percent isokinetic.

o) = VM X (T, + 460) x Py, x 100 x 144 in?/ft?
(o] =

2
nxD,

)

M, x Ts,desx T, x V (

1039 x Vm_,, x (T, + 460)

%/ = >
Myx P, x T,x V, x D,
13. Particulate - probe, cyclone, and filter.
m
c = o x 1 gr

”  Vm,, 64.8 mg

mf
C,, =0.0154 x Y = grldscfx*

std

C,, = grldscf x 2.290 = g/dscm

14. Particulate total.

C,, =0.0154 x — ' - gridscfs
Vm

std

C,, = grldscf x 2.290 = g/dscm*

* 29.92 "Hg, 68°F (760 mm Hg, 20°C) A-8




R

MEO

EMRONMENTAL

15. Particulate - probe, cyclone, and filter at stack conditions.
C = C % Ps (Tstd)

at an X X Md
P. (T, +460)

17.65x C, x P, x M
c, = X X5 XY gricF
T, +460

C, =gr/lCF x 2.290 =g/m?

16. Particulate - total, at stack conditions.

17.65 x C,, x P, x M
c, = X Za0 X5 X Mo | oricF
“ T, + 460

C,, = griCF x 2.290 = gim®

17. Particulate - probe, cyclone, and filter.

C.-C, xa x8mn 1
aw 1 hr 7000 gr

C,, =0.00857 x C,, x Q, = Ibs/hr

C,. = Ibsihr x 0.4536 = kg/hr

A-9
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18.

19.

20.

* 29.92 “Hg, 68°F (760 mm Hg, 20°C)

Particulate - total.
C,, =0.00857 x C,, x Q, = Ibs/hr

C,. =1Ibslhr x 0.4536 = kg/hr

Mercury — ug/dscm
ug/dscm = ug + (Vmgq x 0.028317m3/ft3)

Mercury — Ibs/10"? Btu
Ibs/10" Btu = ug + VMg x (2.205 x 10° Ibs/ug) x Fg x [20.9 + (20.9 — 02)] x (1.0 x 10°)

F4 = Oxygen based F factor of 9,780 dscf*/million Btu

A-10
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SOURCE EMISSION SURVEY

JOB NUMBER: 99-95WHSH1
JOB NAME: FIRSTENERGY
LOCATION: STRATTON, OH
UNIT TESTED: UNIT NUMBER 1 BAGHOUSE INLET DUCT

SOURCE EMISSION CALCULATIONS

SYMBOL DESCRIPTION UNITS .

I | I I I I
| RUN# | | 1] 2| 3|
I | I I I I
I | | I I I
| DATE | | 09/23/99 |  09/24/99 |  09/24/99 |
I | I I I I
| o I | I I
| BEGIN | | 1601 | 0745 | 1145 |
| TIME I | I | |
I | | I I I
| END | | 1902 | 1015 | 1427 |
e | | | |

|

| P(b) | BAROMETRIC PRESSURE "Hg Abs. | 29.06 | 29.03 | 29.05 |
| I (mmHg) | (738)| (737)§ (733)=
I I I |

| P(m) | ORIFICE PRESSURE DROP "H20 | 0.571 | 0.554 | 0.518 |
| | (mm H20) | (14.5)| (14.1)] (13.2)|
I I I I | I
| V(m) | VOLUME DRY GAS SAMPLED A3 | 64.811 | 65.709 | 64.563 |
| | @ METER CONDITIONS (mr3) | (1.835)] (1.861)] (1.828)]
I | | | | I
| T(m) |  AVERAGE GAS METER DEGF | 81 | 64 | 77 |
| | TEMPERATURE (DEG.C) | (27.00)| (18.00) | (25.00)|
I I I I I |
| V(m[std])* | VOLUME DRY GAS SAMPLED  DSCF | 61.535 | 64.342 | 61.726 |
| | @ STANDARD CONDITIONS*  (DSCM) | (1.742)| (1.822)] (1.748)|
| | | I I I
| V(w) | TOTAL WATER COLLECTED, mi | 85.2 | 97.9 | 97.7 |
I | IMPINGERS & SILICA GEL | | | |
I I | | I I
| V(wlgas]) | VOLUME WATER VAPOR SCF | 4.021 | 4.621 | 4611 |
| | COLLECTED @ STANDARD (sc™m) | (0.114)] (0.131)] (0.131)
| | CONDITIONS* | | | |
| %M | MOISTURE IN STACK GAS % | 6.13 | 6.70 | 6.95 |
| | BY VOLUME | |

| I I |

I | I |

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg) A-11
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SOURCE EMISSION CALCULATIONS

FIRSTENERGY

STRATTON, OH
UNIT NUMBER 1 BAGHOUSE INLET DUCT
SYMBOL DESCRIPTION UNITS :
I I I I |
Md | MOL FRACTION OF DRY GAS | 0.9387 | 0.9330 | 0.9305 |
I I I I I
I I I | I
co2 | % | 13.0 | 13.2 | 13.2 |
I I I | I
I I | | I
02 | % | 6.0 | 6.0 | 6.0 |
I I I | I
I I I I I
co | % | 0.0 | 0.0 | 0.0 |
I I I | I
I I I I |
N2 | % | 81.0 | 80.8 | 80.8 |
| I I I I
I I I I I
%EA | EXCESS AIR @ SAMPLING % | 38.8 | 38.9 | 38.9 |
| POINT | | | |
I I I I I
MWd | MOLECULAR WEIGHT OF LB/LB-MOLE | 30.32 | 30.35 | 30.35 |
| DRY STACK GAS (g/g-MOLE) | (30.32)] (30.35) | (30.35)|
| I I I I
MW | MOLECULAR WEIGHT OF LB/LB-MOLE | 29.56 | 2952 | - 29.49 |
I STACK GAS (g/g-MOLE) I (29.56): (29.52): (29.49){
DELTAP |VELOCITY HEAD OF STACK  "H20 | 1.134 | 1.101 | 1.036 |
| GAS (mm H20) | (28.8)| (28.0) | (26.3)]
I I I I I
Ts | STACK TEMPERATURE DEG. F | 322 | 314 | 313 |
| (DEG.C) | (161)| (157)| (156) |
I I I I I
Ps | STACK PRESSURE "Hg Abs. | 28.24 | 28.18 | 28.19 |
I (mm Hg) | (717)| (716)| (716)=
| I I |
Vs | STACK VELOCITY @ STACK ~ FPM | 4,259 | 4,193 | 4,063 |
| CONDITIONS (M/SEC.) | (21.64)| (21.30)| (20.64) |
| I I I I
As | STACK AREA (SQ.INCHES) | 24,507 | 24,507 | 24,507 |
| (SQ.METERS)| (15.81)| (15.81) | (15.81) |
I I I
Qs | DRY STACK GAS VOLUME @ DSCFM | 435,199 | 429,340 | 415,599 |
| STANDARD CONDITIONS* (DSCM/HR) |  (739,403)]  (729,449)|  (706,103)|
I I | |
Qa | ACTUAL STACK GAS VOLUME ACFM | 724,862 | 713,533 | 691,486 |
| @ STACK CONDITIONS (MA3/HR) | (1,231,541)|  (1,212,293)]  (1,174,835)]

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)

A-12
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SOURCE EMISSION CALCULATIONS

FIRSTENERGY
STRATTON, OH
UNIT NUMBER 1 BAGHOUSE INLET DUCT

SYMBOL DESCRIPTION UNITS
I I I I I
Tt | NET TIME OF TEST MINUTES | 150 | 150 | 150 |
| | | | |
Dn | SAMPLING NOZZLE DIAM. IN. | 0.175 | 0.175 | 0.175 |
| (m) | (0.004) | (0.004)| (0.004)|
I I I I I
%l | PERCENT ISOKINETIC % | 96.4 | 102.2 | 101.3 |
I | I I I
I | | I I
Mf | PARTICULATE - PROBE, mg I | | |
| CYCLONE AND FILTER | al R Rl
I | I I I
Mt | PARTICULATE - TOTAL mg | ——— ——— e |
| | I I I
I I | I I
Can | PARTICULATE - PROBE, gr/lDSCF* | | | |
| CYCLONE AND FILTER (@/DscmM) | Rl === el
| I I I I
Cao | PARTICULATE - TOTAL gr/DSCF* | | | |
| (G B B
Cat | PARTIC.-PROBE, CYCLONE  gr/CF | | | |
| AND FILTER @ STACK COND. (g/m3) | - —=== -=-= |
| | | | I
Cau | PARTICULATE - TOTAL @ ar/CF | | | |
| STACK CONDITIONS (g/m3) | === ==== ---=
I I I | I
Caw | PARTICULATE - PROBE, LBS/HR | | | |
| CYCLONE AND FILTER (Kg/HR) | R | -
I | I | |
Cax | PARTICULATE - TOTAL LBS/HR | | | I
| (Kg/HR) | -t - | =

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)

A-13
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SOURCE EMISSION SURVEY

JOB NUMBER: 99-95WHS1
JOB NAME: FIRSTENERGY
LOCATION: STRATTON, OH
UNIT TESTED: UNIT NUMBER 1 BAGHOUSE SOUTH OUTLET DUCT
SOURCE EMISSION CALCULATIONS
SYMBOL DESCRIPTION UNITS
I I I I I
RUN # | | 1] 2| 3|
I I I I I
I I I I I
DATE | | 09/23/99 | 09/24/99 | 09/24/99 |
I I I I I
I I I I I
BEGIN | [ 1555 | 0742 | 1145 |
TIME | I I I I
I I I | I
END | | 1904 | 1017 | 1420 |
e A
P(b) | BAROMETRIC PRESSURE "Hg Abs. | 29.06 | 29.03 | 29.05 |
; (mm Hg) { (738): (737){ (738):
P(m) | ORIFICE PRESSURE DROP "H20 | 0.685 | 0.675 | 0.652 |
| (mm H20) | (17.4)| (17.1)| (16.6)|
I I I | |
V(m) | VOLUME DRY GAS SAMPLED ft.A3 | 70.286 | 67.671 | 66.430 |
| @ METER CONDITIONS (mA3) | (1.990) | (1.916)| (1.881)]
I I I I I
T(m) | AVERAGE GAS METER DEG.F | 80 | 62 | 77 |
| TEMPERATURE (DEG.C) | (27.00)| (17.00)| (25.00)|
| I I I |
V(m([std])* | VOLUME DRY GAS SAMPLED DSCF | 66.876 | 66.537 | 63.533 |
| @ STANDARD CONDITIONS* (DSCM) | (1.894)| (1.884)| (1.799)|
I I I I I
V(w) | TOTAL WATER COLLECTED, mi | 100.8 | 114.9 | 121.0 |
| IMPINGERS & SILICA GEL | | | |
I I I | I
V(w[gas]) | VOLUME WATER VAPOR SCF | 4.758 | 5.423 | 5711 |
| COLLECTED @ STANDARD (SCM) | (0.135)| (0.154)| (0.162)|
| CONDITIONS* | | | |
%M | MOISTURE IN STACK GAS % | 6.64 | 7.54 | 8.25 |
| BY VOLUME |
I I
I I

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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SOURCE EMISSION CALCULATIONS

FIRSTENERGY
STRATTON, OH
UNIT NUMBER 1 BAGHOUSE SOUTH OUTLET DUCT

SYMBOL DESCRIPTION UNITS

I | I I I I
| Md | MOL FRACTION OF DRY GAS | 0.9336 | 0.9246 | 0.9175 |
| I I I | |
| | I | I |
| co2 | % | 12.0 | 12.4 | 12.6 |
I I I I | I
| I I | I I
| 02 | % | 7.1 | 6.8 | 7.0 |
l | I | | I
I I I | | |
| co | % | 0.0 | 0.0 | 0.0 |
I I I | I I
I I I I I |
| N2 | % | 80.9 | 80.8 | 80.4 |
I I I I | |
I l I | I |
| %EA | EXCESS AIR @ SAMPLING % | 495 | 46.5 | 48.9 |
| o | | | |
| Mwd | MOLECULAR WEIGHT OF  LB/LB-MOLE | 30.20 | 30.26 | 30.30 |
| | DRY STACK GAS (g/g-MOLE) | (30.20)| (30.26)| (30.30)|
I | l | I I
| MW | MOLECULAR WEIGHT OF LB/LB-MOLE | 29.39 | 29.33 | 29.28 |
| - | STACK GAS (g/g-MOLE) | (29.39) (29.33)] (29.28)|
I | | I | I
| DELTAP | VELOCITY HEAD OF STACK  "H20 | 1.352 | 1.265 | 1.227 |
| | GAS (mmH20) | (34.3)| (32.1)] (31.2)]
I | I | | |
| Ts | STACK TEMPERATURE DEG.F | 308 | 300 | 302 |
| | (DEG.C) | (153)| (149) | (150);
I I ‘ I I |

| Ps | STACK PRESSURE "Hg Abs. | 27.68 | 27.70 | 27.73 |
| | (mm Hg) | (703)| (704)| (704)}
| I I | I

| Vs | STACK VELOCITY @ STACK  FPM | 4,662 | 4,493 | 4,428 |
| | CONDITIONS (M/SEC.) | (23.68)| (22.82)] (22.49)]
| I | I I |
| As | STACK AREA (SQ.INCHES) | 11,324 | 11,324 | 11,324 |
| | (SQ.METERS) | (7.31)] (7.31)] (7.31)]
| | | I
| Qs | DRY STACK GAS VOLUME @ DSCFM | 218,496 | 210,893 | 205,927 |
| | STANDARD CONDITIONS* (DSCM/HR) |  (371,225)]  (358,307)]  (349,870)|
I I | I
| Qa | ACTUAL STACK GAS VOLUME ACFM | 366,625 | 353,301 | 348,199 |
I I

| @ STACK CONDITIONS (mA3/HR) (622,896)| (600,258)| (591,590) |

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg) A-15
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SOURCE EMISSION CALCULATIONS

FIRSTENERGY

STRATTON, OH
UNIT NUMBER 1 BAGHOUSE SOUTH OUTLET DUCT

SYMBOL DESCRIPTION UNITS
| | I |

Tt | NET TIME OF TEST MINUTES | 150 | 150 | 150
: R

Dn | SAMPLING NOZZLE DIAM. IN. | 0.175 | 0.175 | 0.175
| (m) | (0.004) | (0.004)| (0.004)
I | |

%l | PERCENT ISOKINETIC % | 96.4 | 99.4 | 97.2
: o

Mf | PARTICULATE - PROBE, mg | | |
| CYCLONE AND FILTER | T T wmes
I | I I

Mt | PARTICULATE - TOTAL mg | —— —— ——-
: T

Can | PARTICULATE - PROBE, gr/DSCF* | | [
| CYCLONE AND FILTER (@/bscM) | -=== -=== -=--
I | I I

Cao | PARTICULATE - TOTAL gr/DSCF* | | |
} (@/DSCM) | === I - : ----

I

Cat | PARTIC.-PROBE, CYCLONE ~ gr/CF | | |
| AND FILTER @ STACK COND. (g/m3) | === === --=-
I I I |

Cau | PARTICULATE - TOTAL @ ar/CF | | |
| STACK CONDITIONS (g/m3) | e = -
I I I I

Caw | PARTICULATE - PROBE, LBS/HR | | |
| CYCLONE AND FILTER (Kg/HR) | T T T
I | I |

Cax - |PARTICULATE - TOTAL LBS/HR | | |
| (KgHR) | ol = | -

* 68 Deg.F, 29.92 "Hg (20 Deg.C, 760 mm Hg)
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APPENDIX B

Field Data
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o | ‘
Impinger Box No. g’ll - QB2

50" Water Weight Gain '
Impinger 1 Final Weight A 3 a Imp, & Impinger 1 56\
Initial Weight 133. 3 Fina) H00-4 o
Increase S6. 1\ ‘,‘:: Za | 94g 4 Impinger 2 iz.5
Impinger 2 Final Weight Tu® 0 Impinger 3 1
Initial Weight 754 .77
Increase 73 Impinger 4 q.c
Impinger 3 Final Weight 1 L/L/ -4 gso, = - Impinger 5 _O_L_
Initial Weight 433 v, =
Increase TS Impinger 6 56.1
. : . 173 o . -58 2
Impinger 4 Final Weight : Impinger 7 ‘
Initial Weight gy inpinger 8 120 ,
Increase gy G Total 852 .y
Impinger 5 Final Weight 7 53 S P = _29.0v \/ / %0, = _/*° ‘/
Initial Weight 755.3 Vo= _GH. 81 %0, = 6.0 V;
Increase J. T V,= _B5.7 4 %0 = __9C = -
Pm = o’ 57 l %N2 = ’8l - O /
Impinger 6 Final Weight AN AgAP = _ .34 \/ A, = _2950 Z~ /
Initial Weight bsg. 5 / = 0275
Increase St .| Avg /AP = _]. OG’? Y T, = 150V
_ C,= _0.9I , /
Impinger 7 Final Weight 101.8 P,= _—li zO\‘/-/Hzo 2824 'Hg
Initial Weight 760.9 T, = 8l ve S4( v, R
Increase -S% 2 T.= __ %22 /; 7z °R
/ / _
“Moisture Content: wM=_ U135 v/ My = 0.93B7 MW, = _30 320 MW = ____29' ¢
P
: P, + 13m6 29.06 4+_9-57. Cl. 53)('/ﬁ
Vm,, = 17.65 Vm | 1°:° | 13.6 | _ @410 %em
VW, = 00472 x Ww=o0ar2 x __BS. 2 . {402 / st V4
% Moisture = Vw x 100 = "'/. 0z x 100 = G.1% %
Vm,, + Vw U534 + 4021 v
T T e 2+ o 4287 "
V, - 51238 x 0.8l 78T, 109 . 4% pom ackm, 1248062
28.2¢4x 29.60
, J scrm_ 439199
%= 1,039 x L1-S3¥ , 287 -y 3 /
28.24 " o438y ¥ gsqy ¥ )50 M0175F W 0.9
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Impinger Box No. HL’:\J \

e Water Weight Gain
Impinger 1 Final Weight d ‘ 5.0 - g Impinger 1 tz.3
Initial Weight 3521 demp 962 .
Increase w?Z. % f;i"d — Impinger 2 ic->

4 B -
Impinger 2 Final Weight 74 - Impinger 3 3.8
Initial Weight 73¢. % ,

Increase WA Impinger 4 L5 3
VV = -
Impinger 3 Final Weight _Wl 3. gso, = - Impinger 5 0. ¢
Initial Weight 139 & v, =
Increase 3% Impinger 6 0.7
Impinger 4 Final Weight Z (498 Impinger 7 -0 ¢
Initial Weight 2.5 impiagere  _J2-2
Increase G- 5 Total 377 . v,
Impinger 5 Final Weight Y L{ A P,= _29-°5 (/ %CO, = 13 L2 \‘;
Initial Weight (eH4-3 Vo= _GHSU3 Y %o, - €0 %
Increase 0.2 Vv, = 031 %CO = 0. O,
P _CSBV, oy - 80 E v
Impinger 6 Final Weight 15506 AgAP = _ .03 \/ A, = _245e7 &é
Initial Weight Z7252.17 D, = _ 0175
Increase D9 Ag/P= _[.OlY y T, = S50 V'
Cp = O. A ” /
Impinger 7 Final Weight 2 S -7 P,= ~-ll.720 /20 28 9 /Hg
Initial Weight Edriey T.= __ 27 V- 533 7 °R
Increase -v.5 To= __3i% VeoF 723 °R
, NV / v
96 5 :
Moisture Content: %M = G- My = 0.9%¢ MW, = _30. 352 Mw=_Z27.4
P, + il 0.519
: b .06 Gl.72¢ st
13.6 y.su3| 2105 + —Zel s
Vm,, = 17.65 Vm = 17.65 x 64.5¢3 13.6 0 {iZ
st T+ 460 = —2AC "schm
m 77 + 460
Vw,,, = 0.0472 x Vw=0.0472 x 11-7 = q.ull d sft /
LA A
% Moisture = Vw, x 100 = {.ul x 100 = ¢ .15 %
Vmg, + Vw,,, C\.72¢ + 4. ul| J/ /
V, = 51238 x 0.®ll / 7753 x 1.01Y - qouL5 fom ACFM: CY1Y8C
2814 x 29.4Y , /
| / sorm:_ 185717
%= 1089 x  el.T26 x 773 - 1013 389/
29\1‘{_ X0.9306% 40U X j55 X 0,175 f O O%EA_2°- TV
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Impinger Box No. H(j u

Impinger 1 Final Weight <144

Initial Weight 350.9 Jenp 8

£3.9
Increase 6316 '(-:d\k; -MO Impinger 2 /, E ]
7w

Water Weight Gain

Impinger 1

Gy

J -
Impinger 2 Final Weight 2@‘—0.;5 | ).o  Impinger3
Initial Weight 3984
Increase /‘ 9 Impinger 4 S
vV, =
Impinger 3 Final Weight ,] 13,2 gso, = - Impinger 5 [. 3
Initial Weight _ 3510 v, =
Increase e Impinger 6 S 9
Impinger 4 Final Weight /:‘j 145, 4 Impinger 7 ~b. 2
Initial Weight Ao I36.. Zopiger Y 12 Q/
Increase S,¥ Total (o0, &~ =V,

Impinger 5 Final Weight (Zé é, Q P 29, o6 \/ %CO, = I o ‘/
Initial Weight Ged. 9 v, = D0 2Y¢ %0, = 2l Y-

Increase /. ’5 V

vz oo ¥ %CO = &
Impinger 6 Final Weight 2. AgaP= /. 352 A = [,3324Y
Initial Weight 263z ) D, = @115 v
Increase sS4 AvQJAP = /£, /59 v - T, = _I52 /
C= L2 %ok Y
Impinger 7 Final Weight 5%, 2 P= =[£.¥ /'HO 226 Y " Hg
Initial Weight Fld 5 T.= _Yo \/ °F Seio v o
Increase —6.2 T,= _ 368 V' oF 6T ¥ R
, \/ \/ ,/" /
Moisture Content: W= 0.4 M- 0.932¢ ww,-30304" wi- 293
P ‘
P, + 136 + 0655 66, % f?
Vm,, = 17.65 Vm - — = 17.65 x WASC| 29, 0¢ 136 |_  0,4h 7w
n T 460 Yo + 460
v
VW, = 00472 x Vw=00472 x _/I00, - 4195% sft )
% Moisture = VW, x 100 = 4953 x100=_06.4Y Y %
V% + ngas éé.?7‘0 + LI.')fS’ /
Y
V, = 51238 x 0, %0Y s x (55 = 46E?  ACFM: 3Lbl25
ANy x 9.3 Y Y
[V -
. o SCFM: I ¥ HT¢&
W10 x Y6 C¥S ey - 6.4 4 _
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Impinger Box No. l""ﬁ Lf

Water Weight Gain
Impinger 1 Final Weight 801. 9 , Impinger 1 cs.z
Initial Weight F44-F Twp ¢ 9.0 :
— s 286 253
Increase 55- - Fonad p Impinger 2
ThAk QU 2| ‘ -
Impinger 2 Final Weight 783.0 (L Impinger 3 3-F
Initial Weight 153 % , ,
Increase 35 3 Impinger 4 5-¢

Impinger 3 Final Weight 25 7.9 gs0, = - Impinger 5 __L(t—al -1

Initial Weight 1Sé. L v,
Increase 3. Impinger 6 Z [

Impinger 4 Final Weight 7‘{1 . I Impinger 7 3- 2
Initial Weight 136.1 Jeap? is
Increase 5.4 @ Total 121 1) =V,
AL

Impinger 5 Final Weight 8- P
Initial Weight 0. 2 v,

o
[}

29.05 V', wco, - 2L f
e 4%0 %0,

n
K
o

Increase _,\»( -e—@l—ﬂ—-— V,= 12\. 0D \/ %CO = _44&/ /
P.= 0632 v/ %N, = —PS— %Y
Impinger 6 Final Weight 77¢-9 AgAP = /. 229 v A = (1,334 /
Initial Weight 1 / D, = <15 ° ‘/
Increase (F>  Avg/aP = L&il/ T, = _I5¢c ¥
C = _0.%% /
Impinger 7 Final Weight .9 T V'HO A2 wg
Initial Weight 5% 32 T, = N9 \/F L?\/ °R
Increase 3.t T,= 392 Vo / _ N2 S
/ S 2026 6 2928
Moisture Content: %M = Q 2 5’ M, = fQ.qug MW, =%’; MW = *_3 =3
p P A 33
’ b + _m .*..[‘-4*9 é.?).g fts
Vmg = 17.65 Vin | — 138 |- 1765 xpt 45 | 29 05" 136 | eifag 7 et
T_+ 460 = @449 Y
m a9 + 460
5 1V
VW, = 00472 x VWw=00472 x __ |\ . O = - 7’“ st
% Moisture = Vw__ x 100 = g-j'(\ X 100 = Zg %
Vmw + ngas é3. 533 + Srq'u L')L'),% v/ /
V, = 51238 x (0, §00F N1 x [1oY -3 om ackm; 2820 744 |14
27973 x93t v
293¢ / sorm: 905834 200927
%= 1,09 x 63.53% x N - 9124 , 5.6
[SO X O/ 21 x*+tzs No.(15 ] %EA AT |
G428
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PRELIMINARY VELOCITY TRAVERSE DATA

SAMPLING IfONgATION DATA
Job Number _ 49-95 idHS |
JobName __E PRT StackHeight __ ——
Sampling Location Lind 1 T et Sampling Port Height Above Ground __L“ ft.
Date __ 4(23/99 Time |3 [
Port A Port B Port C Port D Average
Port & Inside Diameter (in.) M
Port & Wall Thickness (in,) 2 e
Inside Stack Diameter (in.) / \M\
e v v /,03 L pSkieny~ '%3/’ X Na?
Sampling Ports are M )( O in @5/\,,, Y. 92@&* di prrstrem from disturbance
S n-Bend, expansion)
Sampling Ports are 73 4 7 in T" 7 Gﬁ l/sta : rs)vpekeu'm-?ro(mcglstl:;bance
5@5 quticieonstriction, bend  expansio
Distance from Distance from
Point Percent Ref. Point Ref. Point Port A Port B Port C Port D
Number Diameter (decimal in.) (fractional in.) APT ja. APTjo APTja APMTJa
1 |45k (101300 & |].25130%-2 |i.y513i$1 3 |oaus 38 -S
2 Hy (05131 & 109113 2 |I.2932% O 095,35 -]
3 13 /8 |ciorsg 0 |a1iszg o o325 |0z 72 o
4 102 3[4 109922 £ |o-941321 O |088,52% o |o.55/323-10
5 132 '3 081300 i0 07430 O [ase3is ©|osizs 7
6 I /I I !
7 /] /] /] /]
8 /] [ [ /1
9 /] /] /] /]
Pt 1E | 1 F I I
i 100 /3-S5 [0.981351 ¢ i, /i
v 7 2963% @ 89230 -7 I
X 3 034 0 logziziv-o| 1 I
§ 4 0.50 1302 @ |guyzin o0 I I
% 5 V361350 Y o323 4 I .
16 /I I I I
17 /o I I /!
18 I I I I
19 /] /] /! /]
20 /I /| [ [
21 /I /! /] /]
2 /| /| I /I
23 [ /] /[ /]
24 /] /! /o /!
Pitot Tube No. M7 v Average AP c.819 l v
C,= 0.9\ v/ , Average AP™ 0,933 v
Po=__29.20  wy / Average T, TL_L g_ o
P=_ — .40 \)10 28.30 "Hg Averagea > - & degrees

A=__Q4 S&F 'int

B-20
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PRELIMINARY VELOCITY TRAVERSE DATA

Job Number qu qﬁ by H3 ‘
Job Name EPRE
Sampling Location Llni Y 1 €pdled
Date Y Time £

alzs| g 9 Port A
Port & Inside Diameter (in) 220 %
Port & Wall Thickness (in.) 1Yy
Inside Stack Diameter (in.) [Qé /é

R 3 L
M ft. Mn.

Sampling Ports are

AND
SAMPLING LOCATION DATA
Stack Height ]
4
Sampling Port Height Above Ground
Port B Port C Port D Average ) 14 X

— ! [2o7, ;5/ L”)—//Z o3
CE:,Z 4 / - { g
A @géz 2y, /D2 Vo

ot & !0.'7.‘7" s
(_Qﬂ stack diameters) downstream from dlsturbanoe 120 7y /p/u%'
-~ (inlet, constncuon,@j expansion)

¥ / / y
Sampling Ports are S & /58'# in. (@ '"‘stack diameters) upstream from disturbance y j;{/r /gj/;
(outiet, constrictiog; B&Nd) expansion) < Y
Distance from Distance from
Point Percent Ref. Point Ref. Point Port A Port B Port C Port D
Number Diameter (decimal in.) (fractional in.) AP o APMTja AP o APMTJa
L S | 0. o5V o' 0951200 +2 |/, 20085 %12 loadia01 115 |/ 35 80 € 20
2 [2efly 20,058 V| V305483 bq) D0 Y.dls oy il |/ oy iy Vi so 1254 i3
3 |~ S 125V V501 logs 39542 [iys mbortis 100 ueartasliss 85 *o
P o 2 S| V3 32 il]leo 280 9 35 290710 [ I8 20l 75 1% 1 Fac
5 2kt Az V1 v ar3gax]ies sats (.45 12911 Rol/65 12841715]i 55 128Y T30
6 : I I I I
7 I I I I
8 I I I I
9 Il I 11 I
10 /] /] /] /]
1 ot € bort) F ;o ;o
12 25 12081 %2 0|09 T I .
13 1. 5vut8 10,9925 +| I I
14 (3012851 5 10.97.299 L 11 I
15 3oLy t30 .94 1185 © I I
16 /82 1239 Mo 056 1295 2 I I
17 I I I I
18 I I I I
19 I I I I
20 /] /] [ /]
21 I Il I Il
2 I I I I
23 I I I I
24 /] !/ /o /!
Pitot Tube No. IOV = L/ v Average AP [ 308 4

C,=_(2.%0D < NV Average AP _{, z 32 ‘/

P=_ ALY "Hg ’/ Average T,

P=_= g, ‘/ "H,0 ,,2? g2 "Hg Average o :& i‘ yées

A= \\;534 in2 v’ [T
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FITERR

ORSAT ANALYSIS DATA FORM
Job Number: 79-t/5t { Sample Location: £z f A mbec | Tatet vt
Job Name: £L/RL Analytical Method: ___3 1 |
Location: Sf7a o OF . Sample Type: Sing i :- rated
Date 3 Septembor (979 Leak Check: Time: S  (min. 4 mmutes) Rate: (V.(;
Operator: _C//¢sin_ Ambiert Air Check:
| <0, - % Vol o0
§ 0, - % Voi. 0.9
1 N, - % vol. 7% |
Run Number _ | .
Run Time [lol- 1402 Analysis 1 Analysis 2 Analysis 3 Average - % Vol.
| CO; - % Vol. (3,0 /3.0 /3. 0 /3. 0O
0. - % Vol. ;O &. [ & O 6., U
1 €O - % Vol. o O o. 0 O 0O o, O Bo= )14t
| Ny - % Vol <O 1 %09 5.0 S0
Run Numbper i
Run Time 2345-1015 Analysis 1 Anaiysis 2 Analysis 3 Averi_ga - % Vol ]
CO, - % Vol. _13-2 13- 13.Q
0; - % Vo % 800 o Q—‘E?‘LO'\ Qoroly) oo | Ir., -
CO - % Val. i _k?’ 0.0 7 LS00 2 :—MO'O A Ao Cco
| N, - % vol 0.4 808 | 80k 00. 3
Run Number _3_
Run Time 1l45-427 Aralysis 1 Anglysis 2 Analysis 3 Avefiev - % Vol
CO, - % Vol. 13.2 /13, 5.2 (3.7
0, - % Vo ©.| ¢-o e (.o £=l1z29
€O - % Vol. 0.0 O.o 0.0 O
| N - % Vol. 0.0 §0.% g0.% _}ﬁo,?
chminwpwin\nisc.omatantip




AMERR

ORSAT ANALYSIS DATA FORM
Job Number: 9995 &3+ [ Sample Location: QM@MM_@M@J
Job Name: EF RT Analytical Method:
Location: (e T Strattor, O -Sample Type: Single point or Mutti point; Grab or Ihteqrated
Date: 23 58/46/1%// [79°7 Leak Check: Time: S (min. 4 minutes) Rate: © - (&
Operator: _7e l(cgc/n€  Ambient Air Check:
CO, - % Vol. (. O
0, - % Voi. 10 .9
| N, - % ol 79, )
Run Number ____
Run Time /S3<-(90 Y Analyeis 1 Analysis 2 Analysis 3 Average - % Vol.
CO, - % Vol. (2.0 12,0 (2. 0 2.0
0, - % Val. 7 7.0 7./ 7.
CO - % Vol. o .C o, O G G 0.0 for) 150
LN - % Vo £0.9 £1.0 50, 50.1
Run Numbser _&_
Run Time AF4A-1DIF Analysis 1 Analysis 2 Analysis 3 Average - % Vol. !
€0, - % Vol ’_—FA.“{ 9.4 2.4 1.4
0% Vo, Loy L% ol | 3 e
CO - % Val. O .o 0 .o O.o 0.0
| N - % vol. ¢D. % 0.4 | . 0.5
Run Numberi N
Run Time (145|410 Aralysis 1 Analysis 2 Analysis 3 Average - % Vol.
CO, - % Vol. X l:kma.u ¥ 7 e Q.5 19. & £l e
0, - % Vo. 3.0 {7 7.0 7.0 oxhios
€O - % Val. 0.0 0.0 0.0 0.0
| N - % Vol a0 .4 %90 .5 79.5 W’
ciminwpwininiscorsatanl.ip
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ENVIRONMENTAL

Equipment
Pitot Tube #M-4

Pitot Tube #M-7

Probe Tip #TFE-1-6
Probe Tip #TFE-2-6

Dry Gas Meter #3-2

Stack Unit Orifice #8-2

Digital Temperature
Indicator #8-2

Dry Gas Meter #27-2

Stack Unit Orifice #27-2

Digital Temperature
Indicator #27-2

Barometer #19-1

99-95WHS1

APPENDIX C

Calibration Data

Calibration Factor
0.808
0.811

0.175
0.175

1.034

1.029

Calibration Date

09/15/99
09/15/99

08/09/99
08/09/99

09/02/99
09/03/99

09/02/99

08/13/99
08/14/99

08/13/99

08/09/99




ENVIRONMENTAL

APPENDIX C

Post Test

Calibration Data

Equipment Calibration Factor
Pitot Tube #M-4 0.808
Pitot Tube #M-7 0.811
Probe Tip #TFE-1-6 0.174
Probe Tip #TFE-2-6 0.175
Dry Gas Meter #8-2 1.070

Stack Unit Orifice #8-2
Digital Temperature
Indicator #8-2

Dry Gas Meter #27-2 1.015
Stack Unit Orifice #27-2
Digital Temperature

Indicator #27-2

Barometer #19-1

99-95WHS1 C-2

Calibration Date

10/04/99
10/04/99

10/04/99
10/05/99

10/05/99
10/06/99

10/05/99

11/07/99
11/07/99

11/07/99

10/04/99




PITOT TUBE CALIBRATION

Date: __ 9-15-%9 Time: 1008

Pitot No.: __m-4 (new) T, 12 °F

Pitot Dimensions: _ 3~ Ties Cood: 0.990

Calibration

ting | o - Jm igh |\(High™ Fg;'ér Low |NTow ngtlér
Setting mark Start End Average High High

7 20 o oo | ©:3l6 s |o.33700.%08 " b1 | o387 | 0.5305~
14 30 0.22 |p.22 | 06.4969 ©.33 [0.67¢|0.9082 7 | 0.3 |65 o.yox/
20 0 | p.3y |p.3% |£.583 051 1629 |p.90%7 1051 0.1 |0.808 ©
28 50 |0.5¢ |o5Y (6735  |p.8l |ogoo |08 7031 |s500 |0.908 7
35 60 | o8 loso |O05Y 1.20 | 1095 | 0.808 7| .20 |1.035 | os08 ~
41 70 |00 |loo | s000 |50 {1,225 lo.908 7| 150 |).225 | 0.50% -
0 | 8 l/30 |36 | /90 |95 |1.3% | 096387 5" |1.39% | 0.808
62 0 |60 |l |s265 |2y0l,swalo.v08 ] 290 L5 |0.508
28 50 259 | p.sy 0.735 0.8 | o900 0.908"| 0.9 0 .90 O.sos’/
28 50 | 0.5Y |ost | pozs o8 |psew| pws |08 |p900] 6.5087

Average 0.508 7 0 508

Summary of Results:
Normal high side calibration factor ~_0.908

variation + _©0.004 -
0.00Y4 /
Normal low side calibration factor  ©0.80%8
variation + _0.00% ~

o,
variation - & 0o’

variation -

5;.50,\, &udc..;\ 5“'273

Calibrator:

Checked By: jf%///////j%/}?

C-3




PITOT TUBE CALIBRATION

Date: __4-1549 Time: [420
Pitot No.. _™M-7 | few) Tq 12 °F
Pitot Dimensions: __ 3 /g Trps Cpaa: 0.990

Motor fps Csa:lzl;r::r%n JW . ‘ Cal. Cal.
Setting | mark Start End Average High [VHigh | Factor | Low |[NLow | Factor
7 20 (o0 oo | 0.2/ |pa5 |0.387 |og0s” |0lS |0387]0.3082
14 | 20 |oz2 |ozz |o.4ed |932 o.seb|o.8217]2.32 |ospe | 0.9217
20 0 Ip3y |p34 | 0583 |02 207 ]0.906 Moo 0.9 0.816"
28 | 50 |54 |pss |0-73% |08l |pJoo|osi127] .8l |0900| .82
35 60 |ns0 |lo-8 | 6%Y | Lzo |1.095|0.5087] (.20 | 1.095]0.808 <
41 70 |100 |l.oO Loco | 15D | 225| ©8R87|].50 |I.2257] ows”]
S0 80 |30 |30 | y.i40 |195 [3%.1p.9087 |1.95 1/.39 | 0.808
62 | 9 LD |LLb | 265 |29 ||.599|0.80%8/ |242||.539| £.508"]
28 50 losy |89 | 0.735 |8l |o.900 |o.s08 |©-8 |0.960|0.908"
28 50 |0.54 |05% |0.735 |28l loson|o-89 |px1 | 050|808 7]
Average 0.9)] 4 0.9 <
Summary of Results:
Normal high side calibration factor 0.8l
variation + .25 %~
variation - 0.37% ~
Normal low side calibration factor o.811 7

variation + ,1.24% -
variation - _0.32% ~

-
Calibrator: dason Cawwcm 4275

Checked By: %% /7 JT/!%/

C-4




@I | IE1CO)

EVIRONMETTAL

NOZZLE CALIBRATION
Nozzle Set No. TFE-|

pate B-0%-99 (NEW)  olibrator:  Mike Bass
4 6 7 N _lo 12
Reading 1 0.11% 0175 0.20\ 0.21%8 0.309 0.2t2
Reading 2 O 1l 0.]70 0.198 pD. 27 D.3%08 0. 304
Reading 3 0 IS 0 11 D. 20l 0.227 - 0.%8 0.36%3
Reading 4 D {1 0.0 0.19 0.217 0. %0 0. 362
Reading S 0 v 0.175 0194 D.227 0. 3o 0. 2¢Y
Reading 6 0. 1% 0.175 0. 200 0.22% 0.210 0 2z
Reading 7 0.7 ple 0200 0.2 0.310  ©0.3u3
Reading 8 0. Ut 0.177 0.201 0.227 o .301 ). %%
Reading 9 0-1i8 0.17¢ 0. 200 D-221 030 9.2¢3
Readiﬁg 10 0119 0.17% 0. 100 o,zzug 0.2(0 y 9,3031
Average 0. N7 g 0.075~ 0,200/ 0.227 0301 033
14 _ _ _ _ _
Reading 1 0.422
Reading 2 0.q3%H
Reading 3 0.430
Reading 4 0.42Y
Reading 5 0.430
Reading 6 0 434
Reading 7 D-Y430
Reading 8 0430
Reading 9 043l
Reading 10 0432l
Average 0432 ‘ oo




]

MelcO

ENVIRONMENTAL

NOZZLE CALIBRATION

Nozzle Set No. TFE 2

Date 8 -07-91 ’('VE‘U/ Calibrator: Mice Base -
_ A b 7 hej /0 e
Reading 1 2017 9176 D.22I O 23y 0.2 0. %2
Reading 2 0 16 0.17C 0.791 0.239 o %01 .32
Reading 3 D 18 0N 0.199 0.2%5 0 312 0 2l
Reading 4 0116 01714 0200 0.2%3 0 3l D.%00
Reading 5 o4 0.175 0. 199 0. 2% 0.3ic 0. %0l
Reading 6 0-llu 0 175 D 200 0. 2% 0. 3il 0 el
Reading 7 0115 o1y o 200 o 23 0 3%t 0 %0 |
Reading 8 0. (7 0.17Y 0.199 D.2% D-%0% D 3u<
Reading 9 0.119 o.176 o /97 0.25%5 0 %2 0. 20|
Reading 10 0.4 o 17 0. 200 0.23% 0.3%]0 / 0 263 |
Average o 0175 4 02007 o3 031 0362
1y _ _ _ _ _
Reading 1 0.43Y
Reading 2 0.M%0
Reading 3 01454
Reading 4 0432
Reading S 0.Y4%0
Reading 6 0.Yy%o
Reading 7 d.4%Y
Reading 8 0.43%¢
Reading 9 0.Y%0
Reading 10 0%y
Average 0. 43¢ 54




Dry Gas Meter Calibration

Dry Gas Meter No.: %-3

Date: 9-2-99
AH
(*H,Q) —Coa,
0.5 I.04},
1.0 ).03 *
1.5 1-03¢ '
2.0 Lo’
3.0 i.035"'
4.0 [.D30D ,
~ Average _1.034 ! Variation: + _ 1 16%

- LAk /

Calibrator: __ Jason Chess her #2955

Checked By: Mike Base

J
Cpoe @ 2 liters/min. = ). 04 3




DRY GAS METER CALIBRATION

Meter Number: ?’ A Calibrator: JZ’(SUVI Chassh er
Date: Q -3 (H

Wet Test Meter Vm,,,
Dry Gas Meter Vm,,,

Calibration Factor (Cpg) =

Run No.: ! @ 050 HO P,: A9-8b "Hg
Control Module Vacuum: __ 5 0 “Hg
Wet Test Meter (No. _3 ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Bn Beading In Out B,

End (431 520 ¢f N5 of 00 0 406l ¢t 1S oF D5 op0.5D 4o

Stal"[ ,4,') OUDD Cf ’)s' °F 'D'w “H2O L">’—l lq Cf ,7:’1 OF '); OF 0‘5[2‘1"20
— —/ S Y ) Y

! ‘l’ / f) 430‘ cf ”5 OF "‘DIW quo 5'0) Q v Cf ')Lf v OF 0‘50 “Hzo

Avg.
2984 ’:01'% v
Wet Test Meter Vm_,, = 17.65 x §-3M —| x |.00D (C) =5.183 dcsf
S + 460
A4 22 /
Dry Gas Meter Vm,,, = 17.65 x 5.0} 2| =4.953 gesf
N4+ 460
J
Coa=__ 5.14) = | 1.0Y¢

4953

C-7




DRY GAS METER CALIBRATION

Meter Number: __ €-d Calibrator: __Jdason Chesshes
Date: q-2-41

Wet Test Meter Vm_,,

Calibration Factor (Cpg) =
Dry Gas Meter Vm,,,

RunNo:_| @ i.0" .0 Py: 29.4b "Hg
Control Module Vacuum: _5.0  “Hg
Wet Test Meter  (No._3_) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Bn Reading In Out Pn

End  Mmdb  SAE of NS oF -L3 0 HRASLct N3 oF N9 oF 10D M0

Start 1435 D-m Cf P)g OF —I.3 “Hzo ‘19’)- 'J\qé Cf ,)3 OF I)L OF lw “Hzo
- v - v v V4 V4 . v

Avg. 1 9.318 ¢t NG Top -1.3 “H,0 5.00 Y Ng Y g 10D “H,0

-1.3
QLT v
Wet Test Meter Vm,,, = 17.65 x5.3)3 %)Z’ ‘ " 13'660 J x [-00p (C) =524 desf
216 +LL2 y
Dry Ga-s Meter Vm_,, = 17.65 x 5.DId e b 4.94€ desf
_ J
Coa=__ 5. 124 - | 103

H.943




DRY GAS METER CALIBRATION

Meter Number: 8-2
Date: -2 -99

Calibration Factor (C

Calibrator:

Jason Chessher

Wet Test Meter Vm,,

pa) =

Dry Gas Meter Vm,,

RunNo: | @

Wet Test Meter (No. _3 )

Meter

SO’ .0 P,

A% "Hg
Control Module Vacuum: __5 .0 “Hg
Dry Gas Meter
Meter Temp.

Time Reading Temp. Bn
End 1506 1D.1M ¢t b op -L.g w0
Start 1451 ). QD_cf Db or -1-4D H,0

Beading In Out B
H93.60D ot By oF gl o /-2 “H,0
HE2, 5%’ of NS °F gl _°F 15D~ “H,0

avg. 157 wad Ty A e ). o o  10.0027 ¢ Ng T e 1.5D™ “H,0
. -1.%0
LY v
Wet Test Meter Vm, = 17.65 x ID.4 0y —| X .00V (C) =10-185 dcsf
N, + 460
/-5-0 Y
Dry Gas Meter Vm_, = 17.65 9.%b " 136 | _ 44
ry Gas Meter Vm_, x1D.01) Ng + 460 9,944 desf
_ /
Coa=_ 10185 _ | 103¢
q ¢4y

C-9




DRY GAS METER CALIBRATION

Meter Number: 4~

Calibrator: 021 son Chessher
Date: q -2-99

Wet Test Meter Vm
Calibration Factor (Cpe) = std
Dry Gas Meter Vm,,

RunNo: | @ 2.0 WD

Py: 19. 86 "Hg
Control Module Vacuum: 5.0 “Hg
Wet TestMeter (No._3 ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. B BReading In Out Pn

End 534 10300 of NS °F QD M0 5D3.4D0¢ BS oF ¢ oF 2.0 “H,0
Start 151D 0.0 of '75' °oF - llD “H,0 Hg3, 359 of D4 0 o 2.0 « “H,0
Avg. 147D 3'70cf ’)5’ op <2107 “H,0 10.10¢° of IS °F 20"

“H,0
N8’
2.5 /
: 13.6
Wet Test Meter Vm,,, = 17.65 x (0.3 nT 60 x 1.02D (C) = 10.143 desf
+ 2'0 J
Dry Gas Meter Vm_,, = 17.65 x)0.104 -8 13.6 =491 dosf
Ng  + 460

7
- | 103




DRY GAS METER CALIBRATION

Meter Number: 82~ Calibrator: __ Jasom  Chess hey
Date: Ol - 'q 9

Wet Test Meter Vm,_,,

Calibration Factor (C,) =
Dry Gas Meter Vm,,,

RunNo:_ ) @ 23.D" MO P, 2. 86 "Hg
Control Module Vacuum: __ 50 “Hg

Wet Test Meter (No._3 ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Pn Reading In QOut Bn

End fg53, /0389 of D5 op -3. “H,0 513.955 ¢ Di o 90 o 3. “H,0
CStart 194§ 0.00D ¢of OS5 o -3.)p “H,0 503.9%9 of NS of 3C o 3.0 “H,0

avg. 117 i0.3997 ot N5 ep '3-9‘>J“H20 003 "ot 927 oF 3‘DD<nHzO
L, 232D
Q.86 * 3.6 Y
Wet Test Meter Vm,,, = 17.65 x|0.393 ——| X 1.00D (C) = 0. 163 desf
NS + 460
3.
Dry Gas Meter Vm,,, = 17.65 x)pp2 -4 13.6 =9 8?~|/dcsf
std ~— * D 6 g; + 460 - ‘
| 7
CDG= )O’LV} = 1‘035

§.97)

Cc-11




DRY GAS METER CALIBRATION

Meter Number: 43 Calibrator: __Jason Chessher
Date: 9-2-99

Wet Test Meter Vm_,,

Calibration Factor (Cp) =
Dry Gas Meter Vm,,,

RunNo:_[ @ 4.0" H0 P, 2356 "Hg
Control Module Vacuum: __§.0  “Hg
Wet Test Meter (No. 3 ) Dry Gas Meter
. Meter Meter Temp.
Time Reading Temp. B Reading In Out En

End /S51 1090 ¢f NS op -3.90 "0 525.120¢t 9D °F DL °F 49 "H,0
stat 5490 C.030 o NS wlequo ﬂgqﬂmcfgsoFfmoFaoqmo

J .
AVg. )?J . <{9\0 cf ’3( °oF - ?) 30 HO IO““T)JCf 8, 4 oF L{GD “Hzo
-390
NE 36 /

Wet Test Meter Vm_,, = 17.65 x |0.430

x |-000 (C) =10.55¢ desf
NG+ 460

H.6D
l‘?% * 13.6
3 | + 460

J
Dry Gas Meter Vm_, = 17.65 x |0.4I" [ } = ). g desf

1.03p "7
Coa=__ 10.55 - 5035
10 .X4¥

C-12




DRY GAS METER CALIBRATION

Meter Number: 3’3 Calibrator: J&slﬁ\ (’,hesshw
Date: _ Q'Q~Olol

Wet Test Meter Vm,_,,
Dry Gas Meter Vm,,,

Calibration Factor (Cpg) =

RunNo.:._ | @ 2 “Ymia P,: 229, "Hg
Control Module Vacuum: _2.0 __ “Hg
Wet Test Meter (No. _J ) Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp. BEn Reading In Qut B,

528148 ot DT o 05 oF 0.0) 40

End  jd4)  A.0D3 of N¢ °F -0 y,0
96144 cf DY F 26 *F 20 H,0

Start lé/; O cf N4 _oF 20190 H,0

Avg. 3! 2003 Ny Top 0N “H,0 204 o T g 0D
0.} v
| s f-;é) 2.055
Wet Test Meter Vm,, = 17.65 - .00 (C) = 643 desf
X 2.0M3 Sd s 460 x .00, (C)
X + 0-0f Y
Dry Gas Meter Vm_,, = 17.65 x 3.004 A3 136 = .99 desf
7L, + 460
PRI N,
Cos=__ DD = | +O3b 1043
19N
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AAMERO

ENVIRONMENTAL

DIGITAL TEMPERATURE INDICATOR NO. _8-2
CALIBRATION DATA

Date: _ 1-2-99
Mercury
Temperature DTI

Media Time (°F) CE)
Ambient Air jl130 NS 2
lce Bath IPW) 3" , 3
Boiling Water 1135 212 LA
Oven 1320 x50 45
Oven 1333 30D 302
Oven 1339 35D 350
Oven 133§ LULS 300 |
Meter Adjusted? Yes No /

Calibrator: _J asom (L hegsher AIVS

Checked By: _ ke fus s

C-15




ENVIRONMENTAL

AAMETO

Dry Gas Meter Calibration

Dry Gas Meter No.: _ 21 -2
Date: ___%¥'-/3-99

AH
(fH,0) /_thz /
0.5 (O
1.0 o213
15 [ 025"
2.0 /. 033”7
3.0 [ o3y’
4.0 odd”
Average /._OSB_V/ Variation: + _©.657.
- ()‘ 522 v
Calibrator: SQOL/wQs %—Q}t\
26 (

Checked By: __ /{ike Bass  zu3

Coe @ 2 liters/min.=_/, © 3 3




MEICO

EMVIRONMENTAL

]

DRY GAS METER CALIBRATION

Calibrator: ERW& d«&k

Wet Test Meter Vm,,,

Meter Number: 0’2’\ - L
Date: __ ¥—/3 - 79
Calibration Factor (C,) =
RunNo.._ / @ 0.8 Mo
Wet Test Meter (No. _3 )
Meter

Time Reading Iemp. P,

End  /S12 5315 ¢t 93 °F —/25'H,0
Start /;w_ 0000 cf '73 °F =/.20 “H,0
Avg. IES 5.3i57 cf ‘73 °F ~/. 25 “H,0

Dry Gas Meter Vm_,

P,: CQQ 2O

,’Hg
Control Module Vacuum: _S” 2 “Hg
Dry Gas Meter
Meter Temp.
Reading In Qut B

3l2.4doct N3 °F 93 °F 050 “H,0
30). 333 cf 9L °F Q FoSo H,0

5100 of 53’ .55 "0

=/ 20
—_
v /
Wet Test Meter Vm,,, = 17.65 x 5. 3 /5 272> 136 x /000 (C) =4/2Y desf
9% + 460
+0.50 /
Dry Gas Meter Vm_,, = 17.65 x 57 /107 422 40 1431.660 =494 dest
' 3 0+

Coc=_ 5. [2Y

o3¢’

4944

C-17




DRY GAS METER CALIBRATION

Calibrator: V%N&Q C%Q,L

Wet Test Meter Vm
Calibration Factor (Cpg) = std
Dry Gas Meter Vm,,,

Meter Number: 9\(\- o~
Date: F-13-99

RunNo.__ / @ L0 “LhoO P,: 29 2o "Hg
Control Module Vacuum: _S- 2 “Hg
Wet Test Meter  (No. _3 ) Dry Gas Meter
Meter Meter Temp.

Time Reading Temp. B BReading In Qut Pa
End /49 5 jty of V% °F —L¥ye “H,0 302007 ¢f N3 °F N2°F [oo“H,0
Start  [440 ©.00c cf N3 °F -/ Fo “H,0 $0£998 cf N2 °F | °F fws “H,0

/- / 7 7 v /
Avg. G 5LE cf N3 oF ~[.%0 w0 5. 09 cf N2 °F 1o 0
+L¥s

Lo 12925 136 -
Wet Test Meter Vm_,, = 17.65 x5 | t¥ |£L2 4;30 x foes (C) =490 5 dest
a3+

Loo

2920 136 | _ /
0o + 460J_45/é5d08f

Dry Gas Meter Vm_, = 17.65 x5 po4

/023"

Cos= L/ 9 ?b’

4 5¢5

C-18




AN MEICO

ENVIRONMENTAL

ad

DRY GAS METER CALIBRATION

Meter Number: ___ 2 V-2 Calibrator: g/‘}&m( ;o Q.
Date: ¥—13-99
Wet Test Meter V
Calibration Factor (Cpg) = o5 VO MMsts
Dry Gas Meter Vm,,,
RunNo.._ | @ /. 5 "} Py: A9 2o "Hg
Control Module Vacuum: _5. o “Hg
Wet Test Meter (No. _3 ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Pn Reading In Qut Pn
End /523 /0,355 ¢f 03 °F _9 5, “H,0 322.94gct NN °F N3 °F (.50 *H,0
Start (SIS O.000 _ cf ’7_‘5 °F -4, QO“HZO 3i2 315 cf 03 °F ’13 °|=/Sc>/ ‘H,0
Avg. ,q 0255 ‘of 937 oF ~2.25" ‘H,0 J0.01% 7 of r)L[ /.5 ",0
+—R.20
I ve— v/
Wet Test Meter Vm,,, = 17.65 x /0.355 di.go 136 x /.000 (C) =995 ) desf
93 + 460
AL J
Dry Gas Meter Vm ,, = 17.65 x /0 023 2320 136 | _ desf
y std QL/ + 460 9,(7/0
_ _J
Cos=_ 2.957 = |/ o025
G.710

C-19




A METO

EVIRONMENTAL

DRY GAS METER CALIBRATION

Meter Number: _ X ) -2 Calibrator: %&/m Q,Z%—Q)\

Date: _ &-/3-99

Wet Test Meter Vm,,,
Dry Gas Meter Vm,,,

Calibration Factor (C,) =

RunNo.._ [ @ 29" t.o Py 29 30 "Hg

Control Module Vacuum: _S. o “Hg

Wet Test Meter (No. _3 ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Bn Beading In QOut Pn

End  /¢eos /o, sig cf Y3 °F ~2.to “H,0 3Y3.5LY cf £O0 °F OL °F 2o “H,0
Start 352 2099 of 93 °F 2. LO ‘HO  323429¢t A0 °F A3 °F 200 'H,0
Avg. i3’ /of/d cf 73 °F <2 (oc"HZO /0. 147" f NN~ 2.5 “H,0

~Abo
2
v
Wet Test Meter Vm,, = 17.65 x /0. 514 21> 136 xlove (C) =/0. /o0 desf

92 + 460
+J,\;>o y
272> 136
Dry Gas Meter Vi = 17.65 O It = desf
ry Gas Meter Vm,, x 10 J¢] N T 260 9.9% 2 des
v
Coc = /0. /0o = /033
9.5

C-20




AMERO

ENVIRONMENTAL

DRY GAS METER CALIBRATION

Meter Number: ___ 270N - Calibrator: M

Date: ¥ —-/3-99

Wet Test Meter Vm
Calibration Factor (Cp,) = std
Dry Gas Meter Vm_,,

RunNo._ / @ %2 " fhO Py 27 20

”Hg
Control Module Vacuum: _5” = “Hg

Wet Test Meter (No._2 ) Dry Gas Meter
Meter Metér Temp.
Time Reading JTemp. Pn Beading In Out P

m

End = /¢iy //74/ cf VI °F _%ilo “H,0

355643 cf X3 °F 5 °F 3.0.“H,0
Start /1907 2000 cf ‘73 °F -3, bo H,0

3‘/1/15’7 cf A% °F ’)4 04 °f Zo»‘Ho
Avg. 1 [l %l cf ’73 °F =3.60 “H20 //L/n- cf V¥ oF 200”7 “H,0

S3to
a6 . /
Wet Test Meter Vm,,, = 17.65 x /.94 |[4132 136 | . (C) =// 44 dest
13 + 460
200
2925 136 / },,/d ¢
Dry Gas Meter Vm_,_, = 17.65 i - : = //.084
ry std x /] Y45t NY 5 460 / cs
/
Cos=_ (1 YL . |lo3sy
/. 0X¢(

C-21




AMERO

ENVIRONMEMTAL

DRY GAS METER CALIBRATION

Meter Number: _ 2 70- 2. Calibrator: S’ﬁaﬂ/\ e M

Date: - ¥-13-99

Wet Test Meter Vm,,,
Dry Gas Meter Vm_,

Calibration Factor (Cpg) =

RunNo.._ | @ “o MO P,: 7220

"Hg
Control Module Vacuum: _ 9 O “Hg

Wet Test Meter (No. _2 ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. Bn Reading In Qut P

im

End /630 jo.og f 0% °F -¢f30 *H,0 3L, Sxy cf 94/ °F N5 °F 400 “H,0
Start /é;gQ Q2.0D cf N3 _°F ‘/30J“H20 35¢ lztlcf &l °F 99 Fdoo “H,0
Avg. . /o /0 NoY et 03 Top - ~435 M0 /0.359 f)ﬁ °F oo y,0

=430
, ve
Wet Test Meter Vg, = 17.65 x/0. o5 |10 __138 |\, (0 = 1o 202 8est
. 7% + 460
+ ‘/ g /
Dry Gas Meter Vm,, = 17.65 x J© 354|Ll.2o 136 | _ J0.000dcsf
NG + 460
v
Coe=_ /0. 241 - | loay

/0. 000

C-22




DRY GAS METER CALIBRATION

Meter Number: ___ Q) -2 Calibrator: >/<V &QM < |
Date: g-12-99

Wet Test Meter Vm,,,

Calibration Factor (Cpg) =
Dry Gas Meter Vm_,,

RunNo.:._/ @ /)OILQ/@W}\. Py: K9 2o "Hg
' Control Module Vacuum: _ 5> “Hg
Wet Test Meter  (No. _ 2> ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. B BReading In Qut Pn

End  /9// 10oo cf N3 °F -0.2s4y0 23¢9.64] cf A3 °F Q& °F voL*H,0

Start /534, 2000 cf ’7} °F -an ‘HO0  3tDoly cf N9 °F js FD, ©2'H,0
V4

Avg. 15! Q'I@o cf W} F 0.2 “H,0 2623 cf Y5 Yo 0o “H,0

+—%-20
: ~ v
Wet Test Meter Vm_,, = 17.65 x 2No> il 136 x lvoo (C) =7.,09 desf
13 + 460
LO.0n y
Dry Gas Meter Vm,,, = 17.65 x).(,273 2920 136 =0 52°) desf
95 + 460
v/
Coo=—_od. 09 - |/O33

<.529

C-23
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~AMETO

ENVIRONMEMTAL

DIGITAL TEMPERATURE INDICATOR NO. 2 -2
CALIBRATION DATA

Date: _¥-/% -1

Mercury
Temperature DTI
Media Time S Ol ) (F) _

Ambient Air ONAZES| ays D I
lce Bath 0949 32 33"
Boiling Water 045y 212 )T
Oven lo O3 2A5c __g_S_i
Oven - [P0 __300 __ 302"
Oven lole {So _3i1;
Oven [(O1y 375 _ 205"
Meter Adjusted? Yes No o

Calibrator: %MQ /:i@g

A&/
Checked By: Mike Bass 203

C-25




AITNEICO)

ENVIRONMENTAL

BAROMETER CALIBRATION

Barometer No. /? '/

Date: B-09-79
Time: /6 SO

Barometric Pressure @ Addison Airport @ 719 ft.

Absolute Pressure @ Addison Airport
Absolute Pressure @ METCO @ 636 ft.

Barometer Reading

Variation

Barometer Adjusted? Yes No

C-26

7958%

0.719

29. U~

0.083

29,134~

2% 200
/

~D.00C

Jike Guss /Y

Signature of Calibrator




PITOT TUBE CALIBRATION

Date: -99 Time: (300
Pitot No.: __ /714 T, 71— oF
Pitot Dimensions: __3/¥" s Cpu 0.990
Calibration
Motor fps Standard Jm . . Cal. - Cal.
Setting | mark Start End Average High |VHigh | Factor | Low [NLow | Factor
7 | 2 |o.2(pa0 03067 | 0.150 3570808 | 0.15 |0.387|0.50F
14 0 |0.229.22p 4¢ 9 |c.33 |0 57 0 808 0.33lo.574| 0. 805
20 | 40 |p 340240553 |0.51 0. 24| £.808 | 0-571]| 0.7 0. 80F
28 | 50 |p s5q|o.5M 0. 73570 810 .903|0.208\0-81 |p.999 0.808
35 60 |0.57 0.2 9. £9547| (. 20 /,o%/p,gog ). 20| 0550, §C&
41 70 l.co| i.c2| (. coo |].52 L229 . %08 .52 l.'zzéyo.é*pé
0 | 80 |1.30| (.32| |42 7]).95|1-39C]0. ¥oS| 1. 951.3%] 0. §&
62 o0 | (ol el 205 | 2.4 (.5‘-17{0.5?{ Z2.49 5490 §c5
28 50 |0.5Y10.5910.735700.%10.958 0. 08| 0.5 0.9 0. &%
28 50 |¢.54]0.54]0.7357|0.%1 |c.903 0.50%| ©-81|0.964 o, §o§
Average DX 0/5/ 0. 5t Og/
Summary of Results:
Normal high side calibration factor 0. 59 8-
variation + __ £.c0 %"
variation - ©.cO% "~
Normal low side calibration factor Q. 508 -
variation + __ €. 0% "
variation - _ £-€9% "
Calibrator: QM\—‘A (@1'“"“ 277

Checked B%n [ WM 273




PITOT TUBE CALIBRATION

Date:  1©-4-79 Time: (432
Pitot No.: #17 T - °F
Pitot Dimensions: _ /& " 5 Cpu 0.990
Calibration
Motor | fps Standard Jm . . Cal. Cal.
Setting mark Start End Average High [VHigh | Factor Low |[NLow | Factor
7 20 | ool ono| o3 oS o350 808|050 399 o8y
14 20 | o2 c22 o ke lp. 3o 56 o 821 |p.32 10.50d ©. %2\
20 | 40 | 03| 03| e 583 p 5001270 516| c.50| 0757 0. 51]
28 50 | psH| £35Y e 735 o 0.‘)&.; o. Yok 0. 0.503| .55
35 | 0 |c.50| 87| 0 8947201095 p. 508 (. 22| 1095 0.5E¥]
4 0 | (oo | | eo| (mem 52| 1225] 0.505] |.50] (.225] o.¥O8]
50 | 80 | 35| (30| 427|115 139¢] 0508 95| .39 o 508
62 90 Leo| Lol 1 zeS |z 19 sHo. so¥ 240 sy o808
28 s0 | o |0sH| 0 1357 0.5 |0.9¢5] . roy] 0.5 lo.5e3] 0. 508
28 | 50 | osH|o0.59| 0.735 0.5 6.909 0. 30¥| 0. 1\ |0.999| ¢. §oF]
Average o o. 5l
Summary of Results: o
Normal high side calibration factor 0. 35U
variation + __ (.2375”
variation - _ 0.37%"
Normal low side calibration factor o. %"
varition + __ (-23%”
variation - 0.37% "
Calibrator:
Checked By:

Cc-28




ml | IEIV)

ENMVIRONMENTAL

//fﬂk\f\

NOZZLE CALIBRATION
Nozzle Set No.‘rFE -

-2
e

Date Joo M- T Calibrator: J-Jon’ oiias/ T 7Y
M & 1 4 [ 2

Reading 1 O _e-175 g \14 . zzt 319 0.3(T

Reading 2 Gl €19 0098 220 o359 0303

Reading 3 .\ ¢ Co9v 226 ¢.329 0.363

Reading 4 U4 CA1D plrod 0.226 0.30 0362

Reading 5 C\e 0.19 020 .21 9.3¢8 034

Reading 6 ¢.n\1 0119 c2oo co.ztl 0329 ¢ 3¢4

Reading 7 e\ a4 02 ooz 23¢9 03¢

Reading 8 cole 013 .o 225 .32 ©.3(3

Reading 9 o.\8 0477/ 0.200 ¢.21L ¢.329 (.3¢3

Reading 10 c.nb 0115 , 0.199 ©.2207 .39 .33

Average o0 04 0200’ czzl’ 309 0363
4 _ _ _ -

Reading 1 0.d43%c

Reading 2 o y3L

Reading 3 ¢ Y32

Reading 4 0.4%2

Reading 5 0.43L

Reading 6 013

Reading 7 0.43L

Reading 8 o.M

Reading 9 kLs

Reading 10 D3 ‘/

Average 0.43\

C-29




AIEICO)

ENVIRONMENTAL

a

NOZZLE CALIBRATION
Nozzle Set No. TFE ~ Z

Date 0~ { 6/[7 Calibrator: /\/,45 on/ 5%0@«/ 27’—/
u 17 7 14 (e /12-
Reading 1 o7 0475 c.zeo 0.2 0308 0. .32
Reading 2 o\ o015 o201 0.2 o 309 o302
Reading 3 ON% .77 preo 0235 030 0.3C%
Reading 4 oWl  Coll o pa9 ©0.236 0.3\ 0.256C
Reading 5 oowd o 0199 pa3H o o3¢
Reading 6 O\ L 0!74 019 ©.234 0.3 - p.3L]
Reading 7 o.usg 0 75 p.200 £.235 o3 O30
Reading 8 .\ 0. (7‘,'7/ 0.20] 0.235 0308 ©.3(r
Reading 9 oS ol proo 0235 o 036!

Reading 10 ound o\ 0 2¢0 0225 ©0.3° 0.3@3/
C.\G" 017 a0’ 0.235 .31 ©.3(2-

Average
14 _ _ _ _

Reading 1 O ¥

Reading 2 0.4%2

Reading 3 0.4

Reading 4 0.4t

Reading 5 0.43%2

Reading 6 o430

Reading 7 0.d73Y

Reading 8 0.4 %

Reading 9 0.43%0

Reading 10 0.43%%

Average 0.3

C-30




AAMETCO

ENVIRONMENTAL

Dry Gas Meter Calibration

Dry Gas Meter No.: _ & — 2

Date: __/=/5 /95

AH
(*H,0) _Cre

0.5 [0

1.0 [ o¢s

1.5 (0765

2.0 /DD

3.0 O/

4.0 oty
Average [ DO+ Variation: + . 15 ¥

- A ‘/"? v

¥,
Calibrator: % 241 C )Q( L 2 261

Checked By: By b ™WNah * 303

Coe @ 2 liters/min. =




MECO

HMRONMETTAL

ad

DRY GAS METER CALIBRATION

Calibrator: &Q\Co« e %-&»\

Wet Test Meter Vm_,,

Meter Number: S -2
Date: /0 —S -94
Calibration Factor (Cp) =
RunNo.._/ @ .8 H.0O
Wet Test Meter (No. _> )
Meter

Iime Reading JTemp, Pa
End  /59L g 3/9 of K °F —0% H,0
Start  [53/ Q0o of D5 °F =090 “H,0
/157 S 31DV ef 5 ToF —0.9:"H,0

Avg.

-+ -
Wet Test Meter Vm_,, = 17.65 xS 3;7 2996 136

Dry Gas Meter Vm,,,

Pb: 4;0« 7 é "Hg
Control Module Vacuum: _ <. = “Hg
Dry Gas Meter
Meter Temp.
Beading In Out En

328415 cf €2 °F %2 °Fu.5¢ “H,0
323494 cf T2 °F 5[ °FO.So “H,0
49517t 5217 F .co7H,0

~0.90

x1.00c (C) =5, 209 desf

{75-

Dry Gas Meter Vm_,, = 17.65 x /4y M

¢

CDG=

S.A09

+ 460

L .5

+ 460

L

] =4 435 dost

1095 7

L Y25

C-32




DRY GAS METER CALIBRATION

Meter Number: % ~ 2 Calibrator: %A %&.\

Date: _ /O -§-95

Wet Test Meter Vm,,,

Calibration Factor (Cp,) =
Dry Gas Meter Vm_,,

RunNo.._/ @ /0" AD P,: 25 ¢ "Hg
Control Module Vacuum: _S- 2 “Hg

Wet Test Meter (No._2 ) Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp, B Beading In Qut Bn

End  /$5) S dle of NS °F ~/45 *H,0 T3RGU of g9 °F €2 °F /o0 “H,0
Stat 29 Qooe of 15 oF </42 4,0 325094 of YY °F %2 oF fee “H,0

Avg. T7S4io” cf 157 °F i 4¥ w0 Sasr’ et BYT oF  seeY w0
+ ~[9d

Wet Test Meter Vm,, = 17.65 x S dee |d12e 188 |,/ n (03 _og o gest

7% + 460

[ o>
NG , v

Dry Gas Meter Vm ,, = 17.65 x S /%2 21.9¢ 13.6 =35, 0L, desf

<y + 460

— P
S. o)L

C-33




DRY GAS METER CALIBRATION

Meter Number: __ & - A
Date: _ /e -§- 79
Calibration Factor (Cp) =
RunNo.._/ @ /S H,D
Wet Test Meter (No. _2 )
Meter
Iime Reading Temp. Pn
End  /C/L /2001 ¢f )5 °F -Jdow “H,0
Start  $27 Quoc of DS °F =[50 “H,0

Avg. (77/2 00" ¢t 947 oF ~[557 “H,0

Calibrator: Qﬁa o € Vf?i&)\

Wet Test Meter Vm_,,

Dry Gas Meter vm,_,,

Py: 27 D¢

”Hg
Control Module Vacuum: _$- = “Hg
Dry Gas Meter
Meter Temp.
Beading In Qut B

369y cf TS5 °F €2 °F (o *H,0

324222 f L7 °F B2 _°F /S “H,0
[1Y2S “ct &7 °F /507 ,0

AR _
Wet Test Meter Vim,, = 17.65 x/p0cr |210e 138 |\ oo 0y = 1) 917 dest
7%+ 460
A
; » ) v
Dry Gas Meter Vm,,, = 17.65 x // (1S |21 2¢ 136 | _ /1.0 1 desf
¢y + 460
_v
[/ 12

C-34




AMETO

HMRONMETAL

DRY GAS METER CALIBRATIO

Meter Number: -
Date: _/o-S - 99

Ca"bﬁﬂORié R éE%§<4€;;k\\

Wet Test Me 2

Calibration Factor (Cp,) = std
Dry Gas Me: s
Run No.: / @ 9:) 2 ’ /"‘.{7 (9 Pb: 2 c. an
Control Modui: ~ uum: _§ = “Hg
Wet Test Meter (No._2 ) ._Gas Meter
Meter Meter Temp.
Iime Reading Temp. B Reading a Qut B

End  /(4) Jo.572 cf VS °F _qio “H,0 250542 ¢
Stat (37 Qowe ot J)S oF 240 0 )30 o
Avg. YIS0 of 957 oF ~1ioY w0

°F ¥4 °F Joc “H,0
] °F £3 °F2 50'H,0
760337 ¢t € T oF 205740

-2t
. + v
Wet Test Meter Vm,,, = 17.65 x jc g7y |212¢ 136 x/-0oc (C) =/ §i7) desf
75 + 460
+al£liL P
Dry Gas Meter Vm__ = 17.65 x Nk 202¢ 136 =9 ¢59 desf

Coa=__ 1 S47 - |fo70¥
9.557

C-35




AMETO

ENVIRONMENTAL

DRY GAS METER CALIBRATION

Meter Number; _ &7- & Calibrator: gg@y\ e )7{/6.&

Date: _/io-S - 59

Wet Test Meter Vm_,,
Dry Gas Meter Vm_,,

Calibration Factor (Cpe) =

—

RunNo:_/ @JC0 4. o P A7 D¢ "Hg
Control Module Vacuum: _S > “Hg

Wet Test Meter  (No. _* ) Dry Gas Meter
Meter Meter Temp.
Iime Reading JTemp. B Beading In Qut En

End (200 /104 cf 1S °F -0 *HO 3% i of ;oo °F g5 °F 7.0 *H,0
Start /(49 oo of 1§ oF -3225 0 B30 cf G4 F $4_°FFoo 0
Avg. 17771024 et S o -3 257 “H,0 VR TBA 17 °F 3oo w0

~% 1o
e
. v
Wet Test Meter Vimy,, = 17.65 x/1.0p¢ | 4226 138 |\ /oy (o) _ip o1 ¢ est
75+ 460
. 3 oo 5
Dry Gas Meter Vm,, = 17.65 x/ dyz 21, )¢ 13.6 =/0.¢ L desf
CDG= /LO, ?35/ = /09/ 7~

/6. CRL
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AMERO

EWVIRONMETTAL

DRY GAS METER CALIBRATION

Meter Number: __ -2 Calibrator: _><7~5 .. < '%/e_;:\
Date: _ /2-¢-99

Wet Test Meter Vm,,,
Dry Gas Meter Vm_,,

Calibration Factor (Cp,) =

Run NO.: / @ L/‘g ’ /*/. (:-) Pb: ,7/2-67 7{4_ an

Control Module Vacuum: _$- 2 “Hg

Wet Test Meter (No. _ 2> ) Dry Gas Meter
Meter Meter Temp.
Iime Reading Iemp. B Beading In Qut Pn

End 1L /2905 of W °F —4oo 0 250,952 cf (02 °F g °F 4 00 “H,0
Stat (ot Looo of 3¢ o -4ov HO  3&S. VG of 7Y °F S °Fl o *H,0

Avg. IX7 729557 of 157 of -4 057H,0 /R.€337cf  GLY g ¢ 4’=’“H20
“/.JJU
-+
- : v
Wet Test Meter Vm,,, = 17.65 x /1705 |24 13.6 xioe= (C) =/2. 35/ desf
7%+ 460
. Yoo
2 13.6 2
Dry Gas Meter Vm_,, = 17.65 x j o33 |242¢ = _| = //S473 dest
?}- + 460
) 35/ Jols Y
CDG= / ./ = ’ 0 Y
/] S¢?

C-37




~METO

ENVIRONMENTAL

DIGITAL TEMPERATURE INDICATOR NO. -
CALIBRATION DATA

Date: /¢ /S /94

Mercury

Temperature DTI

Media Time (°F) (°F)
Ambient Air /35S <o <o
Ice Bath (287 32 2L
Boiling Water jqol 212 2/
Oven /4o A5z 1S =
Oven /¢fo R 3o 2o [
Oven (<o 23S %</
Oven deq 275 275

Meter Adjusted? Yes__ No IR

Calibrator:% e PR oo

Checked By: SR Ward #3061

39

(@]
|




AMERO

ENVIRONMEMTAL

Dry Gas Meter Calibration

Dry Gas Meter No.: ‘-z

Date: (1-6%-99
AH
-(Ele __QDG_
0.5 4T 21§
1.0 /.09
1.5 ] 09¢2
2.0 i-019
3.0 | Ol
4.0 j 002
Average _/__‘9_’5_ Variation: + 0.07%
- / 2¢ Z:
Calibrator: /4'7 Buss

) 7
Checked By: _ “corv (Peder

Cos @ 2 liters/min. =

C-40




ENMVIRONMEMTAL
DRY GAS METER CALIBRATION

Meter Number: 27-2 Calibrator: /1. Puss
Date: it-°7-99

Wet Test Meter Vm

Calibration Factor (Cpg) = std

Dry Gas Meter Vm_,
Run NO.: 41. @ ng ! HZO Pb: 2‘? 2 2/ an

Control Module Vacuum: __2:9° _ «pg

Wet Test Meter (No. _> ) Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp, Pa Beading In Qut Bn
End {210 ot s cf 74 o -D.90 “H,0 §72.057¢t 77 °F 7, °F 0.S0 “y ,0
Stat {257 g.coc of 79 °F -0 %0 “HO Su7.ile Cf 7 op 75 o 0. 5¢ quo
Avg. i3 §.015 Véf 74 °F -0. ‘{OO“HZO ('/ 9‘/Zcf ¢ °F p. Soo uH ,0
~0.90c
_ | 2132+ ~
Wet Test Meter Vm,,, = 17.65 x 5.0/ 5 136 |, j 000 (C) = ¢ 541 desf
' 74 + 460
| 292222 ~
Dry Gas Meter Vm,_,, = 17.65 x {.94 2 13.6 = 4178 dcsf
Coe = Y. 24§ - /. 015 -
q.278

c

41




AAMETO

EMVIRONMETTAL

DRY GAS METER CALIBRATION

Meter Number: ___ 27 L Calibrator: /. Bass
Date: [(-C7-99

Wet Test Meter Vm,,,

Calibration Factor (C,) =
Dry Gas Meter vm_,

RunNo.._! @ 1 0"H,0 P,: 29.32

"Hg
Control Module Vacuum; __ 2.0¢ “Hg

Wet Test Meter  (No. __3 )  Dry Gas Meter
Meter Meter Temp.
Iime Reading JTemp, Pa Reading In QOut Pa
End  32% g2zt ¢ °F -) 30H,0 s77.407¢t 75 °F 77 °F ;.oc “H,0
Start 1311 _cowe of 74 °F =130 “H.O $72.377 ¢f 77 °F _7¢ °F 1-0¢ “H,0_
Avg. q S:IZL‘/cf 724 /OF ‘[.ZCC“HZO §.0‘>‘0é 77 °F/ /.0cC “H,0
27 3¢ +«/,ZDO //
Wet Test Meter Vm,_,, = 17.65 x $./2Z 13.6 X [voc (C) =495 dcsf
74 + 460
29.32 + =2
Dry Gas Meter Vm,, = 17.65 x 5.030 136 | _ 4859 desf 7
77 + 460
Com .58 _ | jo® S
Y 857

C-42




MECO

HEMRONMETTAL

ad

DRY GAS METER CALIBRATION

Meter Number: 22-¢ Calibrator: _ /1. Bucs
Date: 10-07-97
Wet Test Meter Vm
Calibration Factor (Cpe) = std
Dry Gas Meter Vm,,,
Run No.: l @ | > ”7/0 Pb: 29-3¢ an
Control Module Vacuum: __2.©C  «Hg
Wet Test Meter  (No. S ) Dry Gas Meter
Meter Meter Temp.
Iime Reading JTemp. Pn Reading In Qut Pn
End - B3L 10.29Cof 9y F 40 M0 547.724ct 82 °F 77 °F , so “H,0
Start 1324 occcef 74 °F 21«0 “H,0 §77. 053¢t 7B o 7L oF /.50 “H,0
-~ . . . e — —
Avg. IS {C-27<-éf 2y °F/”/"’0"“H20 j0-071 Cf/ i) oF/; S00 “H,0

27.32 +
Wet Test Meter Vm,,, = 17.65 x /0.2%S

i LOO
13.6

x |90 (C) = 9.927 desf+”

79 +

460

20.30 .1 209
Dry Gas Meter Vm,_,, = 17.65 x0.07! \ 136 | _ 9.724 dest v
70 + 460
/
Cog = g ?37 = ] 022
9.729




DRY GAS METER CALIBRATION

Meter Number: ___27-2 Calibrator: 1. Bass

Date: [1-07-79

Wet Test Meter Vm,,,

Calibration Factor (Cpg) =
Dry Gas Meter Vm,,

Run NO.: / &Z C " H? Y Pb: 2? 2 Z an

Control Module Vacuum: _2 >©  “Hg

Wet Test Meter (No. _3 ) Dry Gas Meter
Meter Meter Temp.
Time Reading Temp. P, Beadng In  Out P,

End lgg(s 1000 f 2w °F _2.5%0 “H,0 $98. c2¢ cf 86 °F 78 °F z.00 “H,0
Start 341 ©ooc of 7y °F -7.s0 “H,0 587.902 of _Bi °F _77 °FzoC “H,0

Avg. 12 [0.3%C 4/ 74 Az Soo'H,0"  i0-12¥ o g °F 2 coc “H,0 -~
2022 2250
Wet Test Meter Vm_,, = 17.65 x 10-3°° 186 |y Jeoc (C) =949 dosf -~
74 + 460
27 32— + 2.3
Dry Gas Meter Vm_,, = 17.65 x jo.)2¢ 188 | _ 9727 qost
g( + 460
/
Coc= 7.919 - /.09
9.735

C-44




MEICO

EMRONMETTAL

ad

DRY GAS METER CALIBRATION
Meter Number: ___ 27-Z Calibrator: 1. Bass
Date: [-¢7-%¢%
Wet Test Meter Vm
Calibration Factor ( Cpos) = std
Dry Gas Meter Vm_,,
Run No.: [ & ; C ' HZ 0 Pb: 2? Z Z/ an
Control Module Vacuum: _3- 9°  «Hqg
Wet Test Meter  (No. _3_) Dry Gas Meter
Meter Meter Temp.
Iime BReading Temp, Bn Beading In Qut Bn
End 4o jo. 330 cf 74 °F - 2.90 “HZO L0%. 07 cf 29 °F 99 °F 3 oc “H,0
Stat 135¢ _ocec ¢f _7Y o -2.40 “H,0 S78.3¢¥ cf BS °F 7T of 2 o0 “H,0
Avg. (°j0.33C 4/ 2¢ op”-2.90C "HgO/ 10238t/ 93 -3 ooe “H,0~

Wet Test Meter Vm,,, = 17.65 x j0.330

Z.-i-‘Z*CfO
13.6
79 + 460

2

4

29,

X j.0co (C) = 9. 938desf~

2§.32 + 3.00c

13.6

Dry Gas Meter Vm,,, = 17.65 x [0.23¢ [

Coc 9.

w 4eol= 9.83( desf v
8

738 /. Ol

7.

85/

C-45




AAMERO

EMRONMENTAL
DRY GAS METER CALIBRATION
Meter Number: 27-2 Calibrator: /17 . &Sb
Date: (0799
Wet Test Meter Vm
Calibration Factor (Cpg) = st
Dry Gas Meter Vm_,
RunNo.:._ [ @ 4.0"#0 P,: 27.32 "Hg
Control Module Vacuum: _3% 99 «Hg
Wet Test Meter  (No. __2 ) Dry Gas Meter
Meter Meter Temp.
Iime Reading Temp, | Reading In Qut B
End 919 je.¢30 ¢ 94 °F -3.70 “H,0 ¢i9.030 ¢t 9 °F g0 °F ¢ oc “H,0
Stat  L]lo 0 09Ccf 74 °F 27°H,0  40892iqt B7oF 79 o You “H,0
Avg. T30 et/ P Rt Rcug o 0108 S o sy g "H,0"

24.32 2270
Wet Test Meter Vm,_,, = 17.65 x (0-130 13.660 X Joov (C) =1.72%desf
7Y *
Dry Gas Meter Vm,,, = 17.65 x ;p./0S =7 13'660 = 4.707 desf v
<+
Cou = 9.726 ) jooz |V
q.7¢219
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A~METO

ENVIRONMENTAL

DIGITAL TEMPERATURE INDICATOR NO. _27-2_
CALIBRATION DATA

Date: /- 07-v%
Mercury

Temperature DTI
Ambient Air [12Y8 77 7$ -~
Ice Bath [ 250 30 36—
Boiling Water [500 2io zil
Oven /302 250 260
Oven BN 300 30| —
Oven JSOU 352 3
Oven [3C% 370 278 ~—

Meter Adjusted? Yes No

Calibrator: /4 e gafs

Vo vd
Checked By’://'-z/":/w Dreoze




A IEICO)

ENVIRONMEMTAL

BAROMETER CALIBRATION

Barometer No. (9 =/

Date: _ /0~ ¢/-99
Time: _ /S2D

Barometric Pressure @ Addison Airport @ 719 ft. =

Absolute Pressure @ Addison Airport

Absolute Pressure @ METCO @ 636 ft.
Barometer Reading

I

Variation -

Barometer Adjusted? Yes_«~  No

2odl]o
0.719
29441
0.083
29.524
29 ¢io
0.3

%‘ ;4g %22”2 P
Signature of Calibrator




ENVIRONMENTAL

99-95WHS1

APPENDIX D

Analytical Data




Test/\merica

INCORPORATED

November 23, 1999

Doug Saathoff ‘
METCO Environmental M
A0 g
P.O. Box 598 v 0 T
Addison, Texas 75001 09
g .
Dear Doug, -

Please find included with this letter the analytical report and data package for the WH Sammis
Power Plant samples submitted to TestAmerica for analysis. The samples were analyzed
following the SOPs based on the Ontario-Hydro Method and ASTM 6414-99.

Case Narrative
TestAmerica received the samples intact on September 25, 1999. Several items were noted:

Sample containers did not have the volume marked on the side.
There was two thimble filters for Unit 1 Baghouse Inlet Run #3. The particulate from the
two thimbles was composited prior to removing an aliquot for analysis.

e The backup filter blank was not analyzed with the back up filters due to an analytical
error. The backup filter blank was redigested and analyzed on a later run outside of hold
time. No Mercury was detected in any of the backup filters or in the backup blank.

e The matrix spike (74 % recovery) of Container #2 from the Unit 1 Baghouse Inlet Duct
Run #1 was outside the control limits (75 %-125 % recovery).

e The matrix spikes for Container #1 A frpom the Unit 1 Baghouse Inlet Duct Run #1 and
Run #3 were diluted out due to high levels of Mercury in the sample.

No other problems were noted during analysis. If you have any questions or need additional
information about this data package, please feel free to contact me at 937-294-6856.

Sincerely,
Q. L,

ames A. Davis
VYQA Coordinator

3601 SOUTH DIXIE DRIVE / DAYTON, OH 45439 / 937-294-6856 / FAX: 937-294-7816
D-2
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Test/America

INCORPORATED

Sample ID: Ohio Edison Power Company Hg Analysis -
WH Sammis Power Plant Ontario Hydro Method
Stratton, OH
Summary Report
Unit 1 Unit 1 Unit 1 Unit 1 Unit 1 Unit 1

Baghouse Baghouse Baghouse Baghouse Baghouse Baghouse
South Qutiet South Outiet South Qutiet iniet Duct infet Duct  Infet Duct

Duct Run1 Duct Run2 Duct Run3 Run 1 Run 2 Run3

Particie Bound Hg (ug) 0.013 0.017 0.028 17.10 23.30 21.30

Oxidized Hg (ug) 0.00 0.00 0.00 0.00 0.00 0.00

Elemental Hg {(ug) 0.00 0.00 0.00 0.00 0.00 0.00

Total Hg {ug) 0.01 0.02 0.03 17.10 23.30 21.30
Unit 1

Unit1 Baghouse
Baghouse South Qutiet
inlet Blank Blank (Run

(Run 2) 2)
Particle Bound Hg (ug) 0.000 0.000
Oxidized Hg (ug) 0.00 0.00
Elemental Hg (ug) 0.00 0.00
Total Hg (ug) 0.00 0.00
Reagent
Blanks
Container # 7 (ug/L) <0.2
Container # 8 (ug/L) <20
Container # 9 (ug/L) <40
Contalner # 10 (ug/L) <20
Container # 11 (ug/L) <0.2
Container # 12 {ug) <0.010

Corrected Page - 1/17/00

3601 SOUTH DIXIE DRIVE / DAYTON, OH 45439 / 937-294-6856 / FAX: 937-294-7816
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Test/America

INCORPORATED

Sample ID: Ohio Edison Power Company Hg Analysis
WH Sammis Power Plant Ontario Hydro Method
Stratton, OH
Duplicate Summary Report
Unit 1 Unit 1 Unit 1 Unit 1 Unit 1 Unit 1

Baghouse Baghouse Baghouse Baghouse Baghousa Baghouse
South Outlet South Outlet South Outlet Inlet Duct Inlet Duct Inlet Duct

Duct Run1 Duct Run2 Duct Run3 Run 1 Run 2 Run 3

Particle Bound Hg (ug) 0.014 0.017 0.028 17.20 22.20 20.30

Oxidized Hg (ug) 0.00 0.00 0.00 0.00 0.00 0.00

Elomentail Hg (ug) 0.00 0.00 0.00 0.00 0.00 0.00

Total Hg (ug) 0.01 0.02 0.03 17.20 22.20 20.30
Unit 1

Unit 1 Baghouse
Baghouse South Qutiet
inlet Blank Blank (Run

{Run 2) 2)
Particle Bound Hg (ug) 0.000 0.000
Oxidized Hg (ug) 0.00 0.00
Elemental Hg {ug) 0.00 0.00
Total Hg (ug) 0.00 0.00

Reagent

Blanks
Container # 7 (ugfL) <0.2
Container # 8 (ug/L) <2.0
Container # 9 (ug/L) <4.0
Container # 10 (ug/L) <2.0
Container #11 (ug/L) <0.2
Container # 12 (ug) <0.010
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Sample ID:

Test/America

Ohio Edison Power Company

WH Sammis Power Plant
Stratton, OH

I'NCORPORATED

Hg Ahalysis

Ontario Hydro Method

Unit 1 Baghouse South Outlet Duct Run 1

ollected On: 9/23/99
Collected By: METCO

~ontainer # 1A - Main Filter
Container # 1B - Backup Filter
~ ntainer # 2 - 0.1 N HNO3 Rinse

ontainer # 1A
Container # 1B
“ontainer # 2

ontainer # 3
container # 4
Container # 5

Digestion Analysis
ID Date Date

ST-55  11/04/99  11/05/99
Not Provided

ST-2 11/05/99  11/05/99

ST-9 11/05/99  11/05/99

ST-20  11/05/99  11/05/99

ST-27  11/05/99  11/05/99

Particle Bound Hg (ug) 0.013
ontainers 1A, 1B, and 2)

Dup. Part. Bound Hg (ug) 0.014
ontainers 1A, 1B, and 2)

Notes:

Container # 3 - KCI Impingers (1,2,3)/10 %HNO3 Rinse
Container # 4 - HNO<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>